Summary Objective: Pediatric surgeons (PS) are specialists in surgical fields, however, not all regional hospitals have the service of a PS. The aim of this study was to analyze the outcome of pediatric surgeries in a regional hospital with and without a PS and to evaluate the need for PS in regional hospitals. Methods: Statistics from all pediatric surgeries between December 2002 and November 2004 were collected at Cheng Ching Hospital and divided into group I (without a PS) and group II (with a PS). Results: There were 365 pediatric surgeries in group I and 630 surgeries in group II. In group I, most surgeries were performed by general surgeons (GS, 37.5%) and urologists (GU, 35.9%), while a smaller portion were performed by otolaryngologists (ENT, 10.7%) and plastic surgeons (PLS, 7.4%). Gynecologists or colorectal, cardiovascular and orthopedic surgeons performed <5% of surgeries. In group II, a majority of operations were performed by a PS (54.4%), and significantly fewer surgeries were performed by GS (p < 0.05); a significantly greater number were performed by PLS (p < 0.05). A pediatric surgeon performed a greater number of all types of surgeries in group II compared to group I, with the exception of orchiopexies and anal fistulectomy. In group I, although many different types of surgeries could have been performed, none were commonly performed by a PS. Conclusion: The total number of surgeries apparently increased after the participation of a PS. Surgical operations performed by GS decreased significantly and were not affected by GU, ENT or PLS. Results from this study illustrate the importance of having PS in regional hospitals and
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Introduction
Pediatric surgeons (PS) are specialists in surgical fields. Unfortunately, it is not always possible to have PS in all regional hospitals. Previous studies revealed improved outcomes for surgeries performed by associated surgical specialists.
1e5 Similarly, a number of studies suggest that pediatric surgeries had a better outcome when under the care of PS.
6e11 This study is the first attempt in this country to illustrate the effect of the participation of a PS on other surgical subspecialists in a regional hospital. Here, we will present our findings on an analysis of the distribution of pediatric surgeries in a regional hospital with and without a PS and an evaluation of the effect of a PS in a regional hospital.
Methods
We collected data from all pediatric patients ( trainings of surgeons were recorded. Surgeries that could not be commonly performed by PS (e.g., cardiovascular surgery, orthopedic surgery and neurosurgery) were excluded. The Chi-square test was used for frequencies and Student t test was used for continuous variables.
Results
There were 365 pediatric surgeries in group I and 630 pediatric surgeries in group II (including 343 surgeries performed by a PS, Table 1 ). In group I, most surgeries were performed by general surgeons (GS, 37.5%) and urologists (GU, 35.9%), while a smaller portion were performed by otolaryngologists (ENT, 10.7%) and plastic surgeons (PLS, 7.4%). In group I, less than 5% of surgeries were performed by colorectal surgeons (CRS), cardiovascular surgeons (CVS), orthopedic surgeons (Ortho) and gynecologists (GYN). In group II, most surgeries were performed by a PS (54.4%) and the remainder were performed by GS, GU, ENT or PLS (41.3%). We found a significant decrease in the number of surgeries performed by GS between groups I and II (137 vs. 57, p < 0.05) and a significant increase in the number performed by PLS (27 vs. 62, p < 0.05). Although the numbers of surgeries performed by GU decreased, the difference was not significant (131 vs. 103, p Z 0.067).
We separated all surgeries into the 9 most common procedures and excision, herniorrhaphy, circumcision, ENT Z otolaryngologist; Gr. Z group; GS Z general surgeon; GU Z urologist; PLS Z plastic surgeon; PS Z pediatric surgeon.
appendectomy, division of tongue tie and orchiopexy, which were the most common surgical procedures (94.5% in group I and 94.0% in group II). Of these excisions, simple excision, debridement, trigger finger and polydactyly, etc., were the most common surgeries (37.5% in group I vs. 32.4% in group II). With the exception of orchiopexies, there was a greater number of all types of surgeries in group II, most of which were performed by a PS with the exception of orchiopexies and anal fistulectomies. Although the non-PS performed most excisions in group II, a PS performed a greater number of cases overall. Although there were more cases of hernias in group II, the number of cases performed by GS was significantly lower (52 vs. 21, p < 0.001) while the number performed by GU was similar to that of group I (50 vs. 47). The division of a tongue tie was more commonly performed by the PS in group II (70.6%) compared to group I, and cases performed by ENT were similar for both groups (15 vs. 14). GS performed a majority of cases in group I, nearly all of which could have been substituted by a PS. Surgeries pertaining to the urogenital area were performed by GU and the number of cases did not appear to be affected by the addition of a PS in group II. The ENT performed the surgeries around the head and neck area. The PLS performed most excisions and the number of cases increased slightly with the addition of a PS in group II (25 vs. 61, p < 0.05). Other surgeries are shown in Table 2 . In group I, there were no surgeries commonly performed by PS, such as idiopathic hypertrophic pyloric stenosis (IHPS), vesicoureteral reflux (VUR), hypospadia, and intussusception. There were 2 IHPS, 2 VUR, and 1 hypospadia in group II and 1 IHPS, 4 VUR, 2 hypospadia, and 3 intussusceptions the following year.
Discussion
In Taiwan, hospitals are divided into 4 different categories including medical centers, regional hospitals, local hospitals and clinics. Medical centers are required to have all types of surgical specialists available. In regional hospitals, many surgeries are not performed by specialists, but by other specialists more or less related to pediatric surgeries.
There are 70 regional hospitals in Taiwan after exclusion of hospitals without general pediatrics. 12 We found that 24 hospitals receive the services of PS (34.3%), while only 14 hospitals have a full time PS (20%).
Pediatric surgeries in a regional hospital without a PS were performed by many different surgical specialists. In group I, GS and GU performed nearly 3/4 of these surgeries (73.4%). By including ENT and PLS, 91.5% of pediatric surgeries were accounted for. The results reveal that these 4 types of surgical specialists almost completely assume the function of a PS in a regional hospital. After participation of a PS, the surgeries performed by GS significantly decreased, while those performed by PLS significantly increased and those performed by GU or ENT were unaffected.
Although most types of surgeries increased in group II, the number of appendectomies did not increase. This is likely because the urgency of appendectomies required that patients be sent to the closest hospital. In a previous study, we found a similar result with regard to the management of inguinal hernias with incarceration. 13 The number of cases of inguinal hernias and undescended testes performed by GU were not affected in group II. These results indicate that most parents are not familiar with PS and they therefore look for surgeons with a subspecialty in urogenital areas. Interestingly, although circumcisions are surgeries in the urogenital area, most cases were performed by the PS in group II (54.2%). There are presumably two possible explanations for this result: (1) pediatricians from group II patients preferred to refer their patients to a PS; and (2) parents commonly ask health practitioners to examine the prepuce while inspecting the inguinal hernia, thereby introducing a PS. On the other hand, the number of cases handled by ENT and PLS were not affected by the presence of a PS, because the majority of their cases come from sources other than referrals by pediatricians. Nevertheless, cases of herniorrhaphies, circumcisions and divisions of tongue ties gradually shifted to the PS after November 2004 (data not shown).
In group I, no specific surgeries which were typically performed by a PS were noted. Many of these surgeries were very common, indicating that patients with these types of conditions should be transferred to other hospitals for further treatment. Transfers are not only inconvenient, they also increase the risk to patients by delaying treatment and also result in an economic loss for the hospital. 14 Inguinal hernia repairs are the most common pediatric surgeries. Although repairs of inguinal hernias could have been performed by GS or GU, a regional hospital that offers the service of a PS receives an increase in the number of patients requiring inguinal hernia repairs. 13 These increases were particularly prevalent in younger patients and in cases where bilateral hernias were required. The presence of a PS reduced postponement of operations and prevented unnecessary hospital transfers that can increase the risk through secondary anesthesia or a hernia that can occur with incarceration. The presence of surgeons with pertinent subspecialty training is therefore an important benefit to regional hospitals.
In conclusion, the total number of surgeries increased after the inclusion of a PS. With the presence of a PS, an influx in clinic transfers was evident in this study, and parents appreciated the convenience and expertise of a PS. In addition, the specific training of PS is beneficial for pediatricians. Our results support the importance of having a PS on the medical staff in a regional hospital and emphasize the absolute need for surgeons with appropriate subspecialty training, particularly in regional hospitals that lack PS.
